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= Abstract =

Development of a Module-Based Bedside Monitor
for Patient Monitoring

Eung Je Woo, Seung Hun Park, Kyung Soo Kim*, Keun Ho Choi*, Seung Tae Kim*,
Chang Wook Moon*, Byung Moon Jun*, Hee Cheol Lee*, Hyung Jin Kim*, Jae Joan Seo*,
and Jong Chan Park*

In this paper, we describe the design methodology and specifications of the developed module-based
bedside monitors for patient monitoring. The bedside monitor consists of a main unit and module cases
with various parameter modules. The main unit includes a 12.1” TFT color LCD, a main CPU board,
and peripherals such as a module controller, Ethernet LAN card, video card, rotate/push button con-
troller, etc. The main unit can conrect at maximum three module cases, each of which can accommo-
date up to 7 parameter modules. They include the modules for electrocardiograph, respiration, invasive
blood pressure, noninvasive blood pressure, temperature, and SpO. with plethysmograph.
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Table 1. Specifications of the developed bedside monitor
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Fig. 1. Structure of a module-based bedside monitor. R/
P Button’ means a rotate/push button
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Table 2. Specifications of ECG module

A 4
< 537 4 LILIL 2 V54 24
- 98 54
BB
-=A AL, 2 I, I, I, aVR, aVL, aVF % © 2
- XA A 3 V glelm® 14 J
= W9 +5mV+10%
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Table 3. Specifications of respiration module
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Table 4. Specifications of invasive blood pressure module

g = A o 0 W o
A 2
A A - wed AEdgel AolA Ohmeda 3.3+
- w735 o 54V/V/mmHg
A 5 Hgk 5V dc
R 30 ~ 300mmHg |
A% odA 27 | -150 ~ 150mmHg 10bit DAC Ah&
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o5 Aol T (e m ) A =) Al mEadolld 24
x5 (F2 AW 2y 23)
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w7 EA - A% ¥F ®A
| - AX 914 2
53 g A AR 8 - g 27 94
- 557 W R A, HY AR 557 29
- ofsk] Ask 9 Ha, Aol Aw olstr] gt
- 97 " Y Ax, A An PF IY
L L - A A, Hu) AR Al
E 5 A2 ZEQ AFY
Table 5. Specifications of temperature module
3 = " -
e |
A 4] — xoju| ~H YSI 400 9 700 =3k
RSN S
- A4 FRE AE AE
SERL 20.0 ~ 50.0°C
A= 0.1°C
S - 30.0 ~ 45.0°C :+0.1°C
- 200 ~ 29.9C ¥ 45.1 ~ 50.0C : £0.2¢C
BECES dec ~ 16Hz
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- W=7 F34 1 10Hz ]
TA 2 E2 AR R4 - AL 54 ¢9A
-2 A dAe) fA AL W FHa, A A
2 AL
L - Adlst A2 A9 1
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7. §l2H
Tl A4 T3y 5L 13499 9 Sp0, g3 ple-
thysmograph ¥}8& A]Zskc}. Al 2= Nellcor AH¢] g2y 2EL 349 ¥ Fa =4 £HE
A5 g, t}3E, AT A AAEe] BF A% shse) Aggel 2R 71 71F wha g AREsle] A



A 9 EEY 22 2UH Y

E 6. HjE gie 2E2 ALY
Table 6. Specifications of noninvasive blood pressure module
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Table 7. Specifications of SpO, module

5 @

A 5 1

A Nellcor 3.3 A14] d98, 998 9 G708
5y 8y 1 ~ 100%

Ag E2A 99 70 ~ 100% +3%

Ak 9 20 ~ 250bpm

0y zA &5 12.5, 25, 50mm/s A"z} £7) g

T2 2 72 AR FA - Sp0, ¢ =z, ) AR Sp0,

- Al g A g, FHY AR Al

E 8 2B DY AIY
Table 8. Specifications of recorder module

Ad 34 AT A8 9 4 29

=9 w4 7+d 715 w4
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G R, 2] 200dpi, % 800dpi

4 % 2 ~ 48mm

AR 4] 50mm roll £-%]
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- X A A OFF A9 7%
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Table 9. Specifications of bedside monitor software

3 = ' A ok W3
AE 54 - FH 6 A Ad = 24 30mme| 3 e
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- W WE, o)F, B WE, A, v, AF, 7 5 7 = %
- DB A% 7l
AR - Ad | AR A P A v
- RE ALY AR A 9 HAE FRHeE AHesle 7F
- & iz} 2UE AR TAA] s AR Al =4 JF
(alarm watch)
- Ao A mUEeA Rt AR ZEF 3R J)%
(alarm review)
- 47 7AX¥ 8 £ 71% (alarm silence)
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Fig. 7. Module-based bedside monitor installed in an ICU

Jd3 8. 28 BHA DUES B F 310 (310 MY 715)
Fig. 8. Screen of the module-based bedside monitor (screen setup)
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8 9 REY A QUES EX & 3 (trend TA)
Fig. 9. Screen of the module-based bedside monitor (trend display)
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